Corporate governance and the availability of external financing can be important determinants of corporate cash holdings. In this research, in line with Opler et al. (1999) , the authors find that Korean firms' cash holdings are affected by firm-level characteristics including firm size, leverage, market to book, cash flow ratio, net working capital, and cash flow volatility in addition to corporate governance. Rather than agency-prone, the authors can ascribe the increase in cash holdings to the precautionary corporate demand for cash (Campbell et al., 2001) . The authors also report that operating risks stemming from cash flow volatility, unavailability of external finance, credit rating downgrades, etc., may be associated with precautionary corporate demand for cash. Lastly, it is documented that corporate governance proxied for by block and/or insider ownership stakes is inversely associated with corporate cash holdings.
Introduction
This research is motivated by the recent literature (Bates et al., 2009; Dittmar et al., 2003; Hartford et al., 2008 ) that discusses the determinant of corporate demand for cash. Because the managerial decision of internal funds is the central issue of the conflict between shareholders and managers (Jensen, 1986) , the increasing trend of firm's cash holdings can be agency-problematic. According to the classic model of Miller and Orr (1966) , firms hold a certain amount of cash due to transaction costs associated with converting a noncash financial asset into cash. However, as advances in information and financial technology are deemed to have reduced the corporate needs of cash holdings, it is imperative for financial economists to identify the factors associated with and consequences of firm cash holdings. According to Jensen (1986) , agencyridden firms without promising investment opportunies are led to accumulating cash since the underincentivized managers do not reward their shareholders. Thus, we expect a negative association between corporate governance and firm cash holdings. Also, it would be of academic intrgue if stock returns vary in the cross-section of listed companies' retained cash. . Standard disclaimer rules apply and all errors are our own. 1 Defined as cash and marketable securities divided by total assets.
case (Opler et al., 1999) . The net leverage ratio 2 exhibits a steep concurrent decrease. The increase in cash holdings is closely related with the new listings of firms, in line with the claim of French (2001, 2004 ) who ascribe it to disappearing dividends. However, we find no evidence of a statistical assocation between the cash buildup (cash holding ratio) of newly listed Korean firms and diminishing dividends (propensity to dividends) 3 .
In line with Opler et al. (1999) , we find that Korean firms' cash holdings are also affected by firm-level characteristics including firm size, leverage, market to book, cash flow ratio, net working capital, cash flow volatility, corporate governance, etc. Rather than agency-prone, we can ascribe the increase in cash holdings to the precautionary corporate demand for cash. According to the conventional theory of precautionary demand for cash, one may hold cash as a buffer asset against adverse cash flow shocks, a well-documented idiosyncratic risk (Campbell et al., 2001 ). We find that operating risks stemming from cash flow volatility, unavailability of external finance, credit rating downgrades, etc. may be associated with corporate demand for cash whose motive is supported by the precautionary demand theory.
We conjecture that firm cash holdings convey a meaningful, agency-problematic signal to investors controlled for a numerous basket of varying firmlevel factors. Thus, we further investigate investor reaction to the information resolved in firm cash holdings. More (less) cash holding in a firm with weaker (more stringent) governance implies a higher (lower) motivation of the manager's discretion to deploy internal cash as it will be reflected in a lower (higher) investor appraisal of the firm value. The level of corporate governance can be proportionately proxied for by block and/or insider ownership stakes. We also find supporting empirical evidence to a such reasoning.
The remainder of this paper is organized as follows. Section 1 discusses the motives of cash holding. Section 2 describes the data, defines the variables, and presents the statistical test and preliminary estimation results. The main results are discussed in section 3.
The final section concludes.
Cash holding motives
The literature has identified the following reasons of corporate demand for cash: transaction, precautionary, and agency motives.
Transaction motive.
Classic models by Baumol (1952) and Miller and Orr (1966) derive the optimal demand for cash when a firm incurs transaction costs associated with converting noncash financial assets into cash and using cash for payments. Since there are economies of scale with the transaction motive, large firms hold less cash. From this motive, we can expect that the bigger the firm size (measured by natural log of total assets), the smaller cash the firms need.
Precautionary motive.
Firms hold cash to better cope with adverse shocks when access to capital markets is costly 4 . Consistent with this perspective, Opler et al. (1999) find that firms with riskier cash flows and poor access to external capital hold more cash. The precautionary motive also suggests that firms with better investment opportunities hold more cash, because adverse shocks and financial distress are more costly for them. From this precautionary motive, we expect that the larger the volatility of cash flows (measured by standard deviation of cash flow) and/or the larger the cost of external financing (measured by credit ratings), the more cash the firms need. Therefore, it can be tested with the variables related with agency cost such as insider holding ratio, block holding ratio, corporate governance indices, e.g., G index (Gompers et al., 2003) , etc. Financial firms are excluded since they tend to carry cash to meet capital requirements rather than on economic motives, and utility listings for their cash holdings subject to regulatory supervision. We can control for firm-specific characteristics that may affect the conditions of firm cash holdings following Opler et al. (1999) . These variables include firm size, leverage, market to book, cash flow to total assets, standard deviation of cash flows, net working capital to total assets, research and development (R&D) to sales, propensity to dividend. Our bond dumour takes a value of one for an investment grade or zero otherwise 5 . For the governance measure, we use the insiders' percentage ownership (InsiderHoldings) defined as the proportion of block holders with stakes exceeding 10%. Assets are defined as the total assets net of cash and cash equivalents. Size is measured as the natural log of assets. Leverage is measured as the ratio of total debt to asset. Another leverage measure is NetLeverage which is the ratio of net legerage (leverage minus cash and cash equivalents) to net assets (assets minus cash and cash equivalent. MarketBook is the market to book ratio which proxies for growth opportunities, and is defined as the book value of assets minus book value of equity plus the market value of equity and divided by the book value of assets. CashFlow is the cash flow ratio measured as the arnings after interest, dividend, and taxes, but before depreciation, divided by assets. CashFlowVol is the standard deviation of the firm's cash flows, a proxy for business conditions, is computed using the firm's standard deviation of the cash flow ratio for the past 5 years. NetWorkCapital proxies for liquidity and is defined as the ratio of current assets net of cash minus current liabilities divided by assets. R&D is the ratio of R&D to sales which proxies for the financial distress costs. Each sample firm's stock return (StockReturn) is to used to investigate investor appraisal of corporate cash holdings controlled for RoA (Return on Assets). Table 1 provides average cash holding ratios and net leverage ratios of all KRX and KOSDAQ-listed firms including newly floated companies. In Table 1 and Figures 1 and 2 , the cash holding ratio of an average newly listed firms appears significantly higher than that of an average existing companies, and the leverage ratios lower. This may be related with the disappearing dividends phenomenon of newly listed firms French, 2001, 2004) . However, the propensity to dividends does not seem to significantly explain the increasing cash holding ratio. 5 The bond dumours are A, including A-, A, A+, AA(-,·, +), AAA(-,·, +); B, including B(-,·, +), BB(-,·, +), BBB(-,·, +); C, including C(-,·, +), CC(-,·, +), CCC(-,·, +); D, including D group ratings and NA for unidentified ratings. These credit ratings are the most conservative ones among 3 major credit rating agencies in Korea: KBP, NICE, and KIS. 
Estimation and preliminary results.

. Net leverage ratio
We suspect that the corporate cash holding ratio might be related with the firm's governance and the extent of external financing availability. Table 2 and Figures 3 and 4 show the time trends of cash holding ratio and (net) leverage ratio of each subinsider holding groups. Table 2 . Cash holding and net leverage ratios by insider ownership
The cash holding ratio is defined as cash and marketable securities divided by total assets. The net leverage ratio is defined as the leverage net of cash and cash equivalent divided by net assets. Insider ownsership is defined as the proportion of block holder ownership. 
. Net leverage ratio by inside-holding group
From Table 2 and Figures 3 and 4 , we observe evidence that the volatility of cash holding ratio is invesely associated with the extent of corporate governance, in terms of insider ownership, albeit the difference in mean statistically weak. The inverse relation seemingly holds true for the net leverage ratio as well, and the stability of decreasing pattern in net leverage ratio is more conspicuous with a better governed firm.
In Table 1 and Figure 1 , it is intriguing to note that the cash holding ratio of newly listed firms has increased significantly during the Asian economic crisis period in late 1990's. This can be seen as such that the older firms which committed to dividend payments cannot flexibly build up cash even in the anticipation of operating risk. This financial inflexibility may affect stock returns in the period of business crisis. In Table 2 and Figure 3 , we see that only the firms with from 5 to 25% insider ownership show the increase in the cash holding ratio during the crisis period. Even though the firms with very weak governance show very volatile cash holdings, they did not increase cash holdings during the crisis. The companies with strongest governance still show very stable cash holding trend. The firms with middle governance group might be able to react with more flexibility to the crisis, and the firms with weakest governance might have less ability to manage the crisis periods. Table 3 and Figures 5 and 6 show the average cash holding ratio and net leverage ratio by credit rate groups. It appears that the firms with lower credit ratings show higher cash holdings, which is consistent with the expectation that firms with higher costs of external financing tend to hold more cash. From Figure 5 , we see that the firms with higher credit ratings can willingly finance from external souces in the crisis. Table 4 shows a cross-country comparison in cash holdings. The firms with more intangible assets rather than tangible assets appear to have have higher cash holding ratios: they may tend to hold more cash for the precautionary reason for their relative shortage in physicial collateral in the event of a business downturn. 
Main results
We, first, examine the relation between cash holdings and firm characteristics after controlling for industry effect. After controlling firm characteristic variables, we further investigate for the governance and credit rating roles in cash holdings by regression analyses. The dependent variable is CashHoldings which is the firms' cash holding rate defined as cash and marketable securities divided by total assets. Assets are defined as the total assets net of cash and cash equivalents. Size is measured as the natural log of assets. Leverage is measured as the ratio of total debt to asset. NetLeverage which is the ratio of net legerage (leverage minus cash and cash equivalents) to net assets (assets minus cash and cash equivalent. MarketBook is the market to book ratio which proxies for growth opportunities, and is defined as the book value of assets minus book value of equity plus the market value of equity and divided by the book value of assets. CashFlow is the he cash flow ratio measured as the arnings after interest, dividend, and taxes, but before depreciation, divided by assets. CashFlowVol is the standard deviation of the firm's cash flows, a proxy for business conditions, is computed using the firm's standard deviation of the cash flow ratio for the past 5 years. NetWorkCapital proxies for liquidity and is defied as the ratio of current assets net of cash minus current liabilities divided by assets. InsiderHoldings, as a proxy for corporate governance, is defined as the proportion of block holders with stakes exceeding 10%. InsiderLow (dummy variable) is the ownership stake of insiders less than 5%. InsiderMid (dummy variable) is the ownership stake of insiders more than 5% and up to 25%. InsiderHigh (dummy variable) is the ownership stake of insiders more than 25%. The parenthesized numerical values below coefficient estimates are the t-statistics. ***, **, and * stand for statistical significance based on two-sided tests at the 1%, 5%, and 10% level, respectively. The observations are in firm-years. Table 5 shows that cash holding ratio is negatively associated with firm size (economies of scale) and net leverage ratio (firms with excess cash flow would use the cash to repay the leverage), respectively. The sign of the coefficient estimate of market to book (MarketBook) is not intuitive for the firms with more growth opportunities are expected to hold more cash to prevent themselves from underinvestment problems. Since net working capital (NetWorkCapital) is considered a cash substitute, the negative sign makes sense. The firms tend to hold more cash the higher the cash flow ratio and/or the more volatile the cash flow. Among the firm characteristics variables which are classically used in cash holding analysis, propensity to dividend is not significant. Tables 5 and 6 identify the risk factors of corporate propensity to hold cash by insider stakes (corporate governance) and credit ratings (costs of external financincing), respectively, controlled for a basket of firm characteristics. The coefficients of the firms in the weakest governance groupare not statistically significant. We focus on the cash flow ratio ( EBIT/net assets). The firms with stronger governance hold more cash when they have higher cash flow. Corporate governance does not appear to affect the corporate cash holding ratio as discussed before among the descriptive statistics. The volatility of cash holdings seems economically meaningful unlike before, as shown in Figure 3 . Table 6 . Multivariate analysis of cash holdings and credit rating
The dependent variable is CashHoldings which is the firms' cash holding rate defined as cash and marketable securities divided by total assets. Assets are defined as the total assets net of cash and cash equivalents. Size is measured as the natural log of assets. Leverage is measured as the ratio of total debt to asset. NetLeverage which is the ratio of net legerage (leverage minus cash and cash equivalents) to net assets (assets minus cash and cash equivalent. MarketBook is the market to book ratio which proxies for growth opportunities, and is defined as the book value of assets minus book value of equity plus the market value of equity and divided by the book value of assets. CashFlow is the he cash flow ratio measured as the arnings after interest, dividend, and taxes, but before depreciation, divided by assets. CashFlowVol is the standard deviation of the firm's cash flows, a proxy for business conditions, is computed using the firm's standard deviation of the cash flow ratio for the past 5 years. NetWorkCapital proxies for liquidity and is defied as the ratio of current assets net of cash minus current liabilities divided by assets. The bond dumours are A, including A-, A, A+, AA(-,·, +), AAA(-,·, +); B, including B(-,·, +), BB(-,·, +), BBB(-,·, +); C, including C(-,·, +), CC(-,·, +), CCC(-,·, +); D, including D group ratings; and NA for unidentified ratings. These credit ratings are the most conservative ones among 3 major credit rating agencies in Korea: KBP, NICE, and KIS. The numerical values below coefficient estimates are the t-statistics. ***, **, and * stand for statistical significance based on two-sided tests at the 1%, 5%, and 10% level, respectively. The observations are in firm-years. In Table 6 , we see no evidence that each firm's characteristics affect its cash holdings according to its credit rating changes. Credit ratings themselves does not statistically affect on the cash holding ratio after controlling for firm characteristics variables, even though a positive association was expected. In Tables 7 and 8 , we investigate how market reacts differently on the firm cash holdings interacted with the events of corporate governance or credit rating issues, respectively. Table 7 . Multivariate analysis of stock returns onto cash holdings and corporate governance
The dependent variable, StockReturn, is the firms' stock return. CashHoldings is the cash holding ratio defined ascash and marketable securities divided by total assets. InsiderHoldings, as a proxy for corporate governance, is defined as the proportion of block holders with stakes exceeding 10%. InsiderLow is the ownership stake of insiders less than 5%. InsiderMid is the ownership stake of insiders more than 5% and up to 25%. InsiderHigh is the ownership stake of insiders more than 25%. Assets are defined as the total assets net of cash and cash equivalents. Size is measured as the natural log of assets. Leverage is measured as the ratio of total debt to asset. RoA is the firm's net profits divided by its total assets. CashFlow is the he cash flow ratio measured as the arnings after interest, dividend, and taxes, but before depreciation, divided by assets. CashFlowVol is the standard deviation of the firm's cash flows, a proxy for business conditions, is computed using the firm's standard deviation of the cash flow ratio for the past 5 years. The parenthesized numerical values below coefficient estimates are the t-statistics. ***, **, and * stand for statistical significance based on two-sided tests at the 1%, 5%, and 10% level, respectively. The observations are in firm-years. In Table 7 , in general, the market reacts positively to a higher cash holding ratio. The presence of governance is statistically significant, but economically not meaningful. When cash holdings are combined with a stronger governance, we expected a positive association. Even though the size increases are not linear and partly insignificant, the signs of coefficient values from two strong governance groups are meaningful and the coefficient is significantly positive in the case of strongest governance group. From this result, we conclude that cash holding do not adversely affect the stock returns, and when cash holdings are higher with a stronger corporate governance, the market reacts more affirmitively. The dependent variable, StockReturn, is the firms' stock return. CashHoldings is the cash holding ratio defined as cash and marketable securities divided by total assets. The bond dumours are A, including A-, A, A+, AA(-,·, +), AAA(-,·, +); B, including B(-,·, +), BB(-,·, +), BBB(-,·, +); C, including C(-,·, +), CC(-,·, +), CCC(-,·, +); D, including D group ratings; and NA for unidentified ratings. These credit ratings are the most conservative ones among 3 major credit rating agencies in Korea: KBP, NICE, and KIS. InsiderHoldings, as a proxy for corporate governance, is defined as the proportion of block holders with stakes exceeding 10%. Assets are defined as the total assets net of cash and cash equivalents. Size is measured as the natural log of assets. Leverage is measured as the ratio of total debt to asset. RoA is the firm's net profits divided by its total assets. CashFlow is the he cash flow ratio measured as the arnings after interest, dividend, and taxes, but before depreciation, divided by assets. CashFlowVol is the standard deviation of the firm's cash flows, a proxy for business conditions, is computed using the firm's standard deviation of the cash flow ratio for the past 5 years. The parenthesized numerical values below coefficient estimates are the tstatistics. ***, **, and * stand for statistical significance based on two-sided tests at the 1%, 5%, and 10% level, respectively. The observations are in firm-years. Table 8 reaffirms that the credit rating effect is statistically significantly positive. However, it is difficult to interpret the negative signs of good credit rate groups. When cash holdings are interacted with differing credit rate groups, all coefficients other than the credit rate group of B rate are not numerically robust. Althrough we believe the availability of external financing and higher cash holdings are closely related, the economic magnitudes and statistical validity of their combined effects on stock returns is not straightforward. Overall, the control variables in Tables 7 and 8 are significant and meaningful.
Conclusion
Corporate governance and the availability of external financing are expected to wield meaningful economic consequences for corporate cash holdings. In this research, in line with Opler et al. (1999) , we found that Korean firms' cash holdings are also affected by firm-level characteristics including firm size, leverage, market to book, cash flow ratio, net working capital, and cash flow volatility in addition to corporate governance. Rather than agency-prone, we can ascribe the increase in cash holdings to the precautionary corporate demand for cash. According to the conventional theory of precautionary demand for cash, one may hold cash as a buffer asset against adverse cash flow shocks, a well-documented idiosyncratic risk (Campbell et al., 2001 ). We reported that operating risks stemming from cash flow volatility, unavailability of external finance, credit rating downgrades, etc., may be associated with corporate demand for cash whose motive is supported by the precautionary demand theory. As we conjectured that firm cash holdings convey a meaningful, agency-problematic signal to investors controlled for a numerous basket of varying firmlevel factors, we further investigate investor reaction to the information resolved in firm cash holdings. We finally documented that corporate governance proxied for by block and/or insider ownership stakes is inversely associated with corporate cash holdings.
